in THF (4 mL) and heated at 65 ℃ for 12h. RuPN 3 P (281.6 mg, 0.5mmol) was dissolved in THF (4 mL). A solution of KO t Bu (56.0 mg, 0.5 mmol) in THF (4 mL) was added to it and the reaction mixture was stirred at room temperature for 2 hours. The solvent was then removed under vacuum and washed with hexane (1 mL × 3) and dried under vacuum to obtain the catalyst. All reactions were conducted under Argon protection. The fs amplifier is used to generate a high-intensity mid-IR and terahertz supercontinuum pulse. In detail, the collimated 800 nm beam from the fs amplifier goes through a Type-I 150 μm thick BBO crystal cut at 29.2 。 to generate a 400 nm pulse. Then a dual wave plate tunes the relative polarizations of the 800 and 400 nm pulses, which operates a s a fullwave plate at 400 nm and a half-wave plate at 800 nm. A 2 mm thick BBO (cut at 55 。 ) was inserted between the doubling crystal and the wave plate to compensate the temporal walkoff between 800 nm and 400 nm pulses, where these two pulses propagate with orthogonal polarizations with different velocities in the delay plate. Then the two copropagating pulses were focused on air to produce plasma and generate supercontinuum pulse with a pulse duration around 110 fs in the frequency range from < 20 to > 3500 cm -1 at 1kHz, and the shot to shot fluctuation is less than 1% in most of the spectral region.
This supercontinuum pulse is used as the detection pulse in the MDVS experiments, which is frequency-resolved by a spectrograph (resolution is 1~3 cm -1 which depends on the frequency). In the polarization measurements, two polarizers are added into the detection beam path to selectively measure the parallel or perpendicular polarized signal relative to the excitation beam. The whole setup including frequency tuning is compute controlled.
The setup has been successfully applied to illustrate the principle of the cross-angle method in determining molecular conformations of crystalline and liquid samples. 
